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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical head, 
a disk device, an optical device, and manufacture of the 
optical head which permit high-density recording of an 
optical disk, and are miniaturized and improved in data 
transfer rate. 

SOLUTION: When a laser beam 2a is emitted from a 
semiconductor laser unit 2, the laser beam 2a is shaped 
into a parallel beam 2b by a collimator lens 3, and is 
reflected a mirror 4 before converged by an object lens 
5, and then made incident on a plane of incidence 6a of 
a transparent medium for condensing. Converged light 2c 
made incident on the plane of incidence 6a is refracted 
through the plane of incidence 6a, and the refracted light 
2d is condensed on a plane 6b for condensation, and a 
light spot 9 is formed, and near field light 10 seeps out 
of a minute hole 7a in the direction orthogonal to a 
recording track. The near field light seeping out of the 
minute hole 7a is made incident to a recording film 8a of 
a recording medium 8 as propagating light, and this light 
makes it possible to record and reproduce on/from the recording film 8a. 
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3l3cfcoT¥frfc*-A2 btcSEffi^ft* $7-4TSIf 

fflfc 6 CDAlffi 6 a CASt§, AltH 6 a KAtt'bfe 
JR3fe)te2ctt, Alt® 6 aTlSfl, -tcoJBSf^ 2 dtt 

ai Ufc5fiffi»Jt 1 0 «U 8 <£>fB@fe/I 8 a* Kg 

taw u ^(Dmz^-Dxmmm 8 a -.cots 
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1 

hWtlJ: D feS< . fro. Mja*^fBX#-y K&«fc 0 

[»*jh2] tfjtsairrst'— yjttww^at.- 10 
we i^-if 3tw^ 5 ©me ^-imsm^"^^^ 

h ©s=fc o t>«< , fro. amnfimzxtfy msj: d t> 

IV^U"; hfrfWEft7.#y h©»riMfc«KKW-Sftfc 

MBna b fcffin cr w s ntzyt^ > x-rra * £ t &*hr 

£"r*Mf:0fcB2E*©3te'\v h\ 

Ctt*Jl5] WES»#B, MEa9i*3fcffltt#«®± 

6 ftfc £ t ir-T-5 W*^ 4 E«©3t^ y 

HIW»H6] mJEi§93»3t£lf*#fr*. V'J^-fT-y 
3 >k>XT*S£i*#«iTSI«J^2E*©3te'\ 
y H. - 30 

fflEaBHyttffiMtflett, *S©-»*6iH53n, ME 

*A#ffi*WU lWE3»SO't , 'Cf#je*a*tt±K:WE 
*3tffi*«»riE3 n&««OBI :JBB 2 EiS©^ y K. 
.[W*JS8] f(rEaW»3t«jaE*«, fljfEl'— tfftfrA 

[»*H9] WEa*«*ffljB6***, ;*-/1-y»JyK 
fcoft'xy H. 

mE&mmftmmtti, nm<D— gsfrsstessn. ade 

^*U>Xfc«fcoT*3l£SnfcWEU— !f)t*tAltS 
tl. fOAWSnfcliei'- tF}t£jatfT£-i±3A*f®£ 
^Tl/. fflE3^®©4i,C^5 r/n ( r teMEJ$H©¥ 
®. n »4WEaWll3e««E#OJB»f*) ©ffiBClWEifc 
3tiB!&t»j«anfci|||j«OB!*«2E*03fc^y b\ 
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2 

e ^--t^© A*t&Bfr <=> mEa^autffl jawt* a lt 
»w- en* i 1 1> kige i/— tf 3t**x»-r «B"c*«s 

IS — tfft^Airr^H^SttWAIffii. weXw® 
©«HKllWEE»fflt*«JgJ5SSn, i?frEA&f®tCA*fU 

«JEjfct*T?swu&t'---y ! 3t*mESi5fffltTrs»s-a- 

Si*St**-r««J*©a!*5I2E«©3l£'\y h\ 

im&mi3] »E*>t3t*3fitt. tfeiWEa^ 
*3tffliaM*c©iWE i"— tf T^^Aifr «.ffigic*f uttfEa 

aW«3tMjBt*±C«tE3t^xRy h*Jg«r*^ t *4* 
«tt-r-5W*^2ISm©7t / \y K. 

[■M&Hl 5] «rEaW*3t^flE*tt. MEI/— !f>e*» 

Airrss^BTfftsiitsiMRt-r *it*?ci 3E 

»©^y H. 
[W^JHl 6] H5ISSHJ*3tffl«#:©mIf2Al=f®*=kaC 

tJEaw^n>t^«t*«. mrtsu— yjtta»t^ft**6©m 

EL'— tf^td^AI^T-S^FHttWAttSi. ttrES^SS^ 

K»®t**rr*«iri6©aii*qc2E*©3ie'\y p. 

r*M*S 1 7 E«©3t'\y H. 

[W^isi9] mesm®«. ¥®j^s*j5san, 

**«*R©«I**1 7E«©)t'sy K. 

^-U-*oy7A(CJ:D«fiS;Sn7tW^]B 1 9«©*A 
■> K. 

[W*iS2 2] E»K9y^±JCfflf«*»E««»Sn* 

U'—yft swat*-* yjttmst^Ri:. 
a§a*3tfflj*****, wep- tf3ttffl*t*a*»5©w 
e y 3t * mimmm%m mtvz&tm Jt l t 


( 3 

3 

x*T*#ffl#ft^#ffl<fcfc*.t3i£E«£ftfc;*'j v 

5r/n ( r «ifflf2S£® ©¥®, n «t5l2SB^^^ i o 
Wit^JS 2 2 f2«S©7£^-y K. 

WfBSBJ»^« «£*± t» W 5 ft. ft 32^12^ * y 

^v^x'j -y hwj&jSffieictaw-sftfc 20 

2 4lEm©^^\-> p. 

h -r v - 3 > p >XTa5 -s - 1 &<&m t t n&m 2 

Sf^**-r-5*I^WlS^ 1 7 1 )S«*JS2 6 ^-Tftfr 1 

mzwioyt^v h\ 30 

3S 2 7 H-Tftfr 1 JS£«©:)fc^ -y H. 

i nmn&m2 8 v>ma> 1 
[it*H3 o] 8SSHji3t*o3ttrfa^ u -y Ma. mmu- 
9 n-rna* i jhewe*©^ -y h. 

o ^-rft^ i wBmnyt^y f. 

ftfc»^co«*JS 1 7bS»*« 3 l 1^-Tftfr 1 « 
f2tS©7t^-y F. 
[ilt«3 4] IWffifii?l3llUfc/H«6fl£tt, WIETi'Jyh© 50 
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£*4*«£-r*S*#JHl7!»MIII#Jl3 2 V»-j"ftj&> 13(12 

<fc;Ws«¥ST*s££s#*4:T*i»*ii3 312m© 
k^v f. 

3 6 ] flHEaetflcH, tff32*|li*ttJB«fi{*©m 

IH^SMd^XU -y h£^$-f Sfc&WXy^^l 
SSrfro Tffr&SftT&Sjg^flr-C&S C £ £ "T 

3t»3fciS 1 7!>Sfi*g3 4 Vi-TftA> 1 ^^©Jt'N-y 
K. 

[W*iS3 7] MISl^ — tffttB&f^gite. ©19121/ 

— yststmtu 

©§a*s i Tisw*^ 3 5 vi-rn^ i mtzmvyt-^y 

F. 

Clt*3S3 8] 1512 U— if7ttB*r#g«, *f£Sc©MfBI/ 
«-TS*J«Ol**R 1 71S»*B 3 6 V^-Tft^ 1 JglHtfe 
1 7iS«*q|-3 7 V>rft** 1 JRf2«©^ 

tt* i nmm &m 3 8 v»-rft*» 1 mtwwyt^ 

v F. 

ft z> m \z mu v— tf ^ * KJtz-r $ nit m&i. 

**«r»»awiau— tf3e*!RjRT*»»T?jej«sftfc«i^ 
©w^is^sif *g 3 9 urn* i tzm<Dyt^v k. 

*-r*c:i:*i*afr-sai*iai7!»s»!*5i4 ov^-rft 

^ 1 ©jgBJlS£#:& 2 ©SB^j*^ 0 . 

#y K*«*J«Sft*WSE*3tH»4mE*2oa9!Jfl6#± 

ic&g-rs ^ <h t-r zm&m 1 7ii«*ig 4u» 

tt< t%>-«S«j«-r*il4:*4**fr*ill*J«4 2ffi 
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4 5 ] ffitim 2 <CSB^j«#:«< TOE* y y M*j 

ic&a-r u i»Ei£b*©ifciii£ifflE#±*5 

±ic^ft-r-s «t a c i st^MS t-t -ass 

4 6 ] ffifgJB 1 ©a^«i«3.ttftaEl»ESIS 2 

E«Sft&*/£©|||#]H4 7E««Mfc^y K. 
'J^-^l^>Xtfe«A.fc«j«OM*Ki7i5IS3l»H5 

0 vi-rn^ 1 jse®©^^ k. 

[gf*ia5 4] b&ibu— ^yemmmmi>t. mzu—*f?t 

&3it5m*&7££ffi*.;fc#|jj£©lt3fcJSl ft51t#JS 40 
5 3i?)^f^ HBifc©^-;/ H. 
HS*J15 6] fflEl'-lfftajit^Stt. WEI'— if* 

th biZ, MfZU—+?yt<Z>tii&t{<Lm. : $:&W}2 

[«#Jg5 7] 4>fc< ifeWIBU— y%fflaf*&*J:tf 

tS^Sli-r-5lt*iR17iMi**Jg5 5©vsfn*lS 
«©^-> K.. * 50 
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mmm 1 n^m&m 5 6 1 jre®©^ y k 
[»*jS5 9] WE7*-r^^*mEjS»»>tT{ia»-rs 

£ i J: D f# £>tt3fEfiWf ^Sr^W-r«^ffl#g*fi|.A. 
[»*3S 6 0 ] WIEJtA -y f* ©4>& < £ MfBSBJ*^ 

IB 1 ©SB^^*3 =k Z>'?g 2 ©aiiflEfoO* S & 0 . ME V 
— !f3fcHTOE5(5l ©3i9!«fc#K:A#fU KflEfcXtfyh 
*^^$n^MIB*3t®timlIB^ 2 ©S^#:±icfiS 

S9Em 2 ©S^J|*H. x-fT.^WIeietr^oTtfffB^ 

>r x ^ ± ± s ^±^. 7 -r y<D'>ti < t h — §6* 

^t^^tTSIit^SS 7fB®©5 ; 'CX^g 

a. 

im&m6 2] wE^-f^^swEifisswjtTflRtt-r* 

Cli:(CJ:0#5n^fB^ffl^^#tti-r-SfcJe>©^ffi^S 
«r ffiEff-t J* 9 -f ^± iC^ttfc C t #Si t -r -s 5 

7 71s 6 "o v^-rnd^ 1 ^fB®©x f 7. ^ si. 
oiiMs^Eftsn/twfeifMjflWcTrftsa^oai^s 

[n*«6 4] MEf-f^^H, 5t«StE««£*Tf*« 
«^© 5 7 E«©5*-f X ^ g@„ 

W*S6 5] fWE-^-f^^H. ***ft:Eea«eT* 

S#|js£©§tf:8iS5 7E«©5^:*£ge. 
[ii*^6 6] StrE-r-f^^^, -£*©3tKiKlCJ;i3[HI 
flfy h*JBrier.-6fiEa!E«ffl6flcTr»*#!j«OB!*« 

5 7|B*©^-<X^gS. 

C«^3S 6 7 3 WEf^ ^ ^ *WEiSSS»3tTr«M*-r* 
d£»c=fc 9#Sft5ES^£&ttiT3fc#©tftm^g 

tSfBiS^*«, WEx^X^±fcS8#tJgjEdcSnfcWEia 

mmyt?) mmxv v hfovmzmnffitfcvyt- 

5#tfi£©sif#S5 7E«©5^^X^^g. 
CM 6 8 ] fflE*3fc3tt¥*tt. swunr* 0 . 
WEaW*JttM«£«:»a, MfEU'— tf3ttb»#a*»5©W 

©«Ht«rES»l!l**H?«Sn. tflEAIsfHlcA^U. 
WEayt#TTSIt L- I/— tf3t &1WESWJRTSWS -a- 


( 5 ) 

7 

So 

i 7!>sm #jh 5 6 u-rna> 1 qwa*©**©*^ 

SMEt^ X * «WIEifiS&»#;*# y h £ t \Z 

«fco#6n*iH»fli^**wi-r«itta#at*«^.fcii 10 

TfnE3f«©h5y*>^*l6UC»»-r*»»#ai:, 
fi«*«©h5y*>i^R36«^fcS-^ViTmiB»i&^ 20 
««««©h7y*>y«a6«#»ca£^Vi 

*R5 71Effc©7M;*^&e. 
[8II*J17 1] WE**#l/- tf«- MIEl'— if^tsa 

CIS*H7 2] t(If2^^a> WCaw*3tffl«6**J: 30 

*wc»«snfc#i«©ai*«5 7tHm©^^x^^ 
a. 

miEa^jiyt^ o«:c*ja*«inH3t^ #?i> ©a i o *> 40 

«*1WIE l^— tf Jtt©jS*«"F©3f«© fl! STii/?>^ 
\Z £ -o T^it -5 Z. t lC<fc 0 D3ffl5S:f&J6Jc b „ 

miEQfl«BKi»^*m6*as-e-Tiwffi»tt©^y ? 
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*M/y^ H*J»*-r*RI»*#tf*lj*©B!*q|7 212 
tcjtAf h*©«ifi*ffi. 

*®ic3t«ia.^©*ss:©«/h©iHiCi*»j58"r*aB*-a: 

tf*^©M**7 2I2«©7t^\-> K©SBfi*fe. 

«®&«**®c^-r*a»*'S-tt«!^©a!*fi7 213 

fc©^? h*©M3fi^r*. 

isi!*js 7 7 ] nt*i 1 nsxn^m 5 6 ©urna* 1 m 

tzmvyt^y K©»i6;frfeK:*3V>-c» 

ii*W«i-r*i«*5l7 7ffi«©3K**T. 

[0 0 0 1] 

©iSfjftS-fcfelCliSU ^©SSffiS&gfb** 
^JfigtftO, ^SMb*.*^— *<E£l'--h©GU:*H 

H©«ifi*fefcH-r*. 

[0 0 0 2] 

[SE*©S'#] ft-T^x^ggd&^Tte, )tr-fXi' 
tenwi2r hx^T^ (CD) d^T-f^^^hrtf 
(DVD) &n-cv> 
r^ea-^cfcttttft^^x^wsw©* 

[0003] 3t5 i 4 , .x^©ffifM&stt. tersest 

mft±\ZMf8.i£tlZ>ytXtfy hcostM^ns. Jff 
h«*/hS<>Stt««tLTK«K©3fiS 
©« «*«3l6ffiflk icjtt:^ StlT^i. ^©jfiSEW^^ 

(Jpn. J. Appl. Phys. , Vol. 35 
(1 9 9 6) P. 4 4 3) ^Jctf^ffllfff^US P 5 

4 9 7 3 5 9 (CfHfK$nfcfe©*^-5. 
[0 0 0 4] 12 2 3(a) , (b) «. (Jpn. J. 

Appl. Phys. , VOL. 3 5 (1 9 9 6) P. 

443) Kfa«3n&ft7^;**SEB*jft-r. c:©^^ 

^^gI19 0H, 122 3(a) \Z^T£5\Z, U—tf 
*191 a^fcBW-r^***!^— tf 1 9 1t, 
— tf 1 9 1 £■>£>© tfjtl 9 1 a£Wr£— Al 9 1 
bCSEJK-raXJ^U >yu>Xl 9 2 t. A*tSBl9-3 


• 


( 6 ) 
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mzmmznrzyt7T-(^i 9 3**ru tizf^y^v 

>X*1 9 2*>e><Z>¥?rt: — A 1 9 1 b£A&fiS 19 3a 
i^»AtS^D-7l 9 4 t, )t77^fAl 9 3COtb 
»«1 9 3 b^5»nffl'riS»»3t 1 9 1 clC^Tffi 
®$n£fE®&#: 1 9 5 tS*t5. 

[0 0 0 5] 195(1 *B^{t:«#:<Z) G e S b 

Te#>fcfc5jBfiJl 1 9 5 a£WU iSg§*§Jfc 1 9 1 c 

[0 0 0 6] ^7 7^19 311 Att*U 9 3 a **iE . 
mi 0 urn, Hi*ffljl 9 3 b^iaas 0 nm{i:JniXS 
tU 1 9 4 a&frhTT)m-02±m<D&mm 

19 4bT?3-f>f >^SnTfiO, iiilfSl9 3bE( 

n^o^o«naiusri»viTv^. ie^^Tti 9 1 ccd 

BLffitt, HtttSBl 9 3 b©fiffi£rag*£fc-5&», ®C 
+ G bi ts/inch 1 . <BffiE»ffiSa*pJflE££5. 

[0007] s^tcti, ^2 3(b) \z^T£o\z, mm 

S*0<ft/X7-OjfiSS»3t 1 9 1 c £EfitH 195ai: 

8satu 9 1 &&%&tv>x\ 9 e 

£0 ) 1 9 7fc*7tLT*£tBf Z>^£\z£V)?ro* 
[0 0 0 8] H24H 3(®m^USP 5 4 9 7 3 
5 9iCE«an&3t5 ? -YX^S«fi!53t'\y hss-t. - 

D l/X =k A/ (n - NA i ) 
ZLZL\Z, k : *t-A<OMflE»*tft#r51t«*ft 

A : 3ttf-A©jfifi 

n : S I L 5 4 OJS8r>£ 

NA i : S I L 5 4rtSBTCDfl§P& 

NAo : S I L 5 4 ^<OA»3K<OH □» 

[0 0 10] 

h*«fiE"t?SS*V ytV7<irt l 9 3te 
5W^«7f&£fcs6, yt7r< /n 9 3 (cAWbfcU- 
1f©— ffi^rtffltRiRSn, 3t«M2fr***l/l 0 0 0 
«Ti®<tt*d:Vi5raH**»-5. £«t# 1 

9 1 dco^tiiir^^ h7JH 9 7*&Jf§1^£*?rr, 


2i, ZL<D*MfaU>X5 2*^C^iKS3t5 3 fC*fLTj£ 
154 a*<fi^-rsJ:5(CiBB3nfcai£3»«©S I L 
(Solid Immersion Lens) 5 4i$ft§ 0 *P£r3fc5 1 
^*1/>X5 2iCJ:^TKm^-tt, -£<ZM5UfC3fc 5 3 * 
»S«OA»I5 4blCA»S*5t, iRSEJt 5 3 \%A 
*TH5 4 b"t?JiBfL/TJSS5 4 atciyeb, I&BfS 4 a 
!C7tA#^ h 5 SjWIJjSSft*. S I L 5 4IWCMU 

jtojfisas i l 5 4<Dmmm\zmttmLxm<f3:^rz 

ft, 7£A#y h 5 5 s b*n(CtfcWbT/h*<»:So ZL <D 
10 7tA#^ h5 5iC*^$nfc^C0A¥teAltE5 4bK 
to^TMIt^n^^ *<B— #y h 5. 5^ 
& S I L 5 4 0^«(Cifi»»3e 57^ bT»*fflT. J& 
15 4 ad^3t^»SJ:0+^/hSVi|EK^S I L 5 4 

ifiS»# 5 7 5 6^7 yjUbTEftttfle 5 

[0009] SIL54 £¥fT7t 5 1 5 4 b CD 

W5 4c*5r/n (rHSILO*g) GDfiglCil 
20 ^T£<£?&»i&K^£;:<hlcJ;D CMSupe r 
S I LfcifitSrr*. ) , SIL54 K: «fcS#ffiiKSS 
**/hS<, S I L 5 4^35-^^58 a$k%±tfz>z: 

0jflBK:&£. -T^fc-fe, 7tX#^/h5 5 CDS .(3fc3ftEK** 
1/2 "t^^tC^COX*^ h® D,/, tt. 

(i) ©i'Sta/Wbsnsi 

= kA/ (n z • NAo) - (1) 

[0011] H2 5H m2 4 IZ^-TfeMcoyt^y F 5 

o <vmm&$:mm~?z>fz®<Dm-?. »*bc**as i a— 

Pasific Data Storage Conf 
erence (Taiwan, ' 97. 7. ) CC OC 
- 1 K45^T#Wbfc&OT*tK SIL54CDJBSt^ 
nd:NAoOii^t 0 S I L 5 4 ^CDAtt^CDN 
A, "f AMfl 6 0DJ|^;M 0maxiSIL54© 

53RT?tt&V>. HHd^^Scfc^tC, SIL54£>Jffl 
40 Sr*nS±H p Tff<fc, A»3t©N A o <OK0#*Jfcfe 
lNAomaxtt*»i:/h3<&5! ^fttt, JI^MN 
Aoma x£t±(CNAo^fffflIbTA»«*^ 

<ft«t, -to^ttts i l 5 4Sii&rtciti*ffi»jaE* 

n = 2 0i:^, NAomaxttO. 44T^D, 
In-NAomaxH f^#CD t* CDci: 5 tta^-^Tfe 
0. 8~0. 9im§o dftttgttKIF-'T?*?)-, H 
IRJCtt*nj:0'ba6fc/hS«:ffl[-(0. 7-0. 8) £ 
50 S:« 0 
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[0012] il ©Super S I HZ^SMytMUklZ 
O^Tte, B. D. Te r r i sWAp pi. Phy 
s. Lett. , Vol. 68, (' 96), P. 14 

i. ic*3ViT$g^-UTu-5. d«fg-&icj:^i:, mmm 

n=l. 83©SuperSILfi»«il/>XtBfl« 
#<Z>fB|K:iI*, ISO. 8 3 um<OV—tf%*9&ei-*> 
uilCiOO. 3 1 7 iimOJt^/^y h&£#T^£>. 
-Tfcfc^, D, /2 = A/2. 3m^(DMyt^m0ZhX^ 

£G9i§-g-CDNAte0 . 4, n-NAmaxteO. 
7 3 8*1?**. Sfc, CO»*^^T«£*0»fflfa« 10 
OtiUftg. 0. 38XGbi ts/cm' ©pjf|£t££;& 

[0 0 13] tftb%, «E*OjtA7h'5 0i;i5i:, 
%mmi&m&^tf. S I LOiSff ntft*:NAom 
a x tCfiJSWfiW&Sfc*, StCSn • NAoma 
xCD3t&RII?-ra0. 8~0. 9T*D, H^tCteO. 7 
~0. 8 lcW^5tt, 3£S4 0 0 nm©U— -!f7fc£GM 

[0014] 02 6it scffi. rani/? ha-^x 

(1998. 6. 15) (No. 7 18) J \Z^f\tz 
Jt^sy Z\<DJt^y HB, SIM (Sol id 

I mm ersion Mirror) Si^li-^tlT 
V>-g> &©>-?£> 9. ¥-frU— tfh*-A2 b#A$tr-5KJ3$ 
B«©AlttS 10 1a, AME 101a K^fft-r^ffi© 

\zwtn*>ntz.mmi oib, m^tai o 1 b©^Htr 

att^tlfc^SttSI*® 1 0 1c, £ JctfAt*® 1 0 1 
a(DmmzBf&2ftfz#mffiWx.ttffil 0 1 d£WT-5 30 
jSW^jafflft* lOlt, 10 1c <D&M 

(c^fiEsnfc¥®ttsit^ i o 2 1, #^®^s:itSD 1 

0 1 d©*EK»J«3n£#*aSttK#JRl 0 3 i:€r^T 

— tf f-A 2 b*«S01»3t^J«#: 1 0 1 ©Alt® 10 1 
a(cAW-T^(h> AJ#S1 0 1 atCAttL-fcWrl/— tf 
f-A2 btt. A#S1 0 1 aTM^n, -t©ifcS0fc 
2dtt, ¥IttSMI102TSItl, -tCDKIttte 2 e 
«. #3*®tt£*fjRl 0 3TrS5fcEi*L-T*lUfcE 1 0 
lbK&ftU Mil 0 1 bizytXtfy h9&MiSL2 40 
n*. *3tBl 0 1 b^6»*ffl-rj£c»«3fcl OJCio 
TfES«#: 8 OIS^S 8 a'sWlHS* «t^«.aiL**oJ 

oicoggp^NAfi, o. 8gs, aeB«yie«aE# i 
o i <Dmmm\t i . 83tso, wm$tm*tfc 1 o 1 

rtSBTONA«*51. 5ffi«im\Ztt%>.' 
[0 0 15] Z.<D^y F\Z&Z>t. ^mzmztifi:* 
#y 0. 35-0. 3 9jimt^t<, g^f 


#gg 2000-163 7; 94 

£-£>. 

[ooi6]'fcT, *5S«si<bBfi*)tt, ytTjTitron 

[0 0 17] 

»Pi*JttJBJ«*£**. WEI'— !f3tUl»^g!:*»'60in 

.ft/BMWfri. MEaB#^JB«#J:fc:aS!W-5*l,' 
WflE3tt7.#y h©ait)fe*<, ]&V3, JBiZljfl«jfflE;*# 

■ Fssfltrs. ±EB«*aj*-r-5fc«>, is 

@ h 7 -y ^ ± Klfj&tffSS'&M Sn^T-f^i'ii^ WIS 

its^issb^-r-sfejexD^'N-y Kic^viT, u-*?yt 
wis i^-if^m*f^^e. ©tats i/-+f^*ffiiEs 
*3t**t, WEagi*3tt^«t*±fcia:»tsn. does 
^ntAU-y ha*M!s^#y h©^fiSffieicigtte.n 
*. *»«ia. itsBW^^figf u— yjtsm 

ifc^i^liit safe's y Htffi^-T*. *^b^«, 
±ISBW$:^T«)7 t ca6, [eie-rSxi-X^t, WfS^ 

If*^ 5 6 V^Ttl^ 1 ^lEtgCO^'N yh't. ffiEft'v y 

SccDxf7.f <t. WEWftO^-fX^iKifiSEttJtXjR 
y h&Mf&L, Mf-f 7.i7lCfS^$n/i1tf5©^i±i.$: 
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fr^-r X^gfilC^T, If#3S 1 • 7!;Si!»3fcJg 5 6 V> 
■fn*> 1 JRE«0«»03tt'Ny K t , IWE^-f £m! 

h^fgfiS;b. mw.m.mmytmi&fr<DMttt h vvt, h© 
#SE L ft v * m % s - If t£ CO & * & t © BrJS © m £ 

©«£;*»*»#-*-*. #«9!tt, ±iEBw*sj*-r.5 

[0 0 18] 

isemo&mvmw taut, *5Swojb.i 

ttK«S3t^y K©^»«*jj5-r. Z\<D%^y h* 1 «. 

P— if 2 ^ 5© l^— tf h*-A 2 a £ Wr h'-A 2. b (CS 

©Wftf-A2 b*SiS3&lRlfcRWr*5 5-4 t, 5 
5-4TSItLfc¥ff t*-A2 b&JR^C^-tf-S 

U 6 b.fc3tX#2; h 9 SJg«"r*aifl*3tffljBIE 

[0 0 19] *^#:U— tf 2«, ifrflE-CJft'bfiftft©* 

feU— tf (6 3 0 nm) -^SEHIfg^WA IGaInN 
^©W^W— tf (4 10 nm) d 
Wfil^— If (4 1 0 nm) *MV>5IiCJ;t). 7tX# 
y hS£0. 1 5 Mm^TtC-r-5d(i:**T?#, XU-y h 
7 a ^A«r*3t©a-S-Si«T 
[0 0 2 0] 0 2(a) »i, at«jH3ttffltt*6*J:t«0t 
0 2(b) -^©Jg®0Ta&-5. 

D,„ =kA/ (n • NA i) 
NAi :3l«Jiyi£«JaE*6rtfflTr©IBPft 
NAo : S^m^^6^©AM^©giPS: 

h 9 tt, 5£ (1) IC^T.*:?^ 
# 6, ©Btfr^ n fc jgfcfcM b T »/Mfc; $ n. J*H)KM©/J» 

■sfcrnytwoimtttz. b^u jkset^ ccsots 

D,/, m i n = k A / (0. 8 


(8) 4#H 2000-163 794 

1.4 

[0 0 2 1] »9!ayfcJH«tfle 6 H, l7'J>hf7X 
(BSr^ 1. 91) 4>ffi(tffc;# h 5 C d S (JS#t>$5 
2. 5) , Rffi&SgZnS (JfflgT^2. 3 7) 

n«±fS«7S: <.;*£> tCffi^fflgT^©^^^ V>£ d £ 
t)T?t^. *Hffl©Jg^-rtt, H»f*l. 9 1C917U 

«... fi^*Jtffljat«c6tt. 0 2(a) ic^-ri^ 

10 \Z, t£WVi<DX&iM6 a(CA*fbfcM^3U>X5*ve > cr ) 

JR:£ft2 c £A*fE6 a-CJBSrS-ti:. -^©JSgT7t2d£ 
i£S©m^ffi 6 blC^Tt^-ti-T^^y h 9A»»j«$n 
- * «k 5 iC^jEBJfcR (Super S I L#iS) SfLT 

[0 0 2 2] aBfc«7H, jg3t#»tbT©5 l ^> (T 
i) *>5&0, !f3tt©«[*J:0^ft*ffS (Mx.« 
lOnm) ^WU zftXiSy h 9 C*fJST-5.fiMtC h5 
v ^^^IXtCil32-r^*r&]Y©7.U h 7 a^Mb, 

20 t3, ^Uy H7 aft^-UTiStt»3tl OSjferic-T**)© 
Tab^». y h 7 a©«£W, U^L, ^7 h 
9©itS*D,/, ir-r^t- W, LtD,/, ©M^**, 
W<D,„ . A>t3, L>D, /, 

d,/, ; ^w©i£c^#^i o**»rissn*. *hm©^ 

T. -Tftto*, !f *©«*© 1 / 1 OSS (OT^Ltt 
5 0nm) CbTV>5. ft*3, ^'JyhfiWtt, 

30 C«i;T5 0 nmiO/hS<L.T%>«kV*. %MHK 
7 J4, TtX^y h 9*«»J«Sn*fl!!©ift:l«'— !f3t*8ft 

»f3t*aM5i-r*«»Tr»j«anTv'»T'b.j:v>. z.ti 

\Z J: 0 j^Tt^TSI* U fc l^— tf 3t \z «t « S / N tfc ©®T 

[0 0 2 3] 3tX^-v h9©X7py hSD l/t ^@ 
©W6c*^r/n ( r, n a^n^nS^m^Mi* 

&6<D¥i&£:mffim <D&&\zmyt-£ u&m 

■ TiftBJbfeJ;5(C> (1) T*$n-5. 

40 

= k A/ ( n' • NAo) - (1) 

mn£NA<Dm.*:m£<Dmii$mo. 8 » 

oT. «/h3fc*#v h«D,„. mi n«*S (2) ©J: 

n)=0. 6A/n (k=0. 5 ©B#) 

•- (2) 

50 f&M$^ft5t7'J>h^7X (lff¥=1..9 
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1) Sffl^ *i#[/-if2C*ftl/-if (M6 3 0 
nm) %mmi>tzm^, flfc/hitXTSy HSD,,, min 
ttO. 20tfmtfi5. ifc, »-feU—1f (4 0 On 
m) ^Vifc»^tt, »/J^^tR.-/ hgDi/:!!! i ntt*9' 
0. 13jLtmt^§. ^tlSO^XTffy h 9tt, 

[0024] X U y h 7 a <D^W\t JfcftKJfc^T 
<1<£>X U y h 7 a*>Stteil^ttHi:A/,i: 
ffi&f-feTf*. H5^^*fSlXtCfa^'J h 7 a©i|SW<h|p| 

ifi»»3t i o jc»«#, A#wfctt, mmm»8&m& 
ditcj:D, isagajK i o ntmmm# s mm 

is a^mzm&£z*mfr&Ltf^mzt£% 0 z.<D&m 

ram 

I-2I 0 x JT.^^^dx-dy ... (3) 

C^C, I o : tfco^:/^ r 7 — 
0) : MI6 b^t^X^y h 9 <D¥& 

*fi*o»&tt3 oxfiubtfcD,. fie*eMfc7r</i« 

[0 0 2 5] g 3 (a) -(d) H % aBfc« 7 <0«»>&ft43 
aJcS*JS-r§ffi»7 0 a, * e fclX3fi*JR7 co«ffl{c»JK 

^*«wb<z>«#7 o bsa-riitm^fcr-Aicjco 

(H3(a) ) , Jg®6 d£ K7-fXy 

^>^tcj;t)ttl 0 0 AS*ttl:xy?>yi^ ftSB6 
f *i«j(E3eBt©*»ffi 6 gS»«T5 (H3(b) ) o 
X-y^>^i:LT«CF4^^^It^ & 
£HK«#K*!<0T i^7 1£X/W^U >^KJ; 
0»l0 0A*fbfc« (03(c) ) , 
JK7 0 (7 0 a, 70b) SWTT -5 Z. <h KJ; D , XU 
y h 7 a(0»»7 0 a*J;VjS3laK7CD«flW<0«»7 
0 bCDT if7 lSU7ht7t5 (B3(d) ) . CCD 
±5i:UT^U yh7 a^tt««7««$n 

ffl^^t£bgB 6 f itfift&r? Z> «toi:^'Jyh7a 


(9) ~ #M 2000-163794 

Tt>iViL,.S5l:, H3iCS$*lTVi*cfc5tC, jS3fc 
17^, X'J-y h7 artlCffi«-r*aW*»fflflE»CD,n, 

*3tffljaEfrfc£i»6 fSRftSi^lt fiSBCWfeSB*** 

t£®6 btC*f^^cOT, *^t®6 b±K3tX#y h£ 

4>£V>. X'J7h7a^Mt^lStCX7? 

^5x^>^£fT5£, ffl^x^^>^^JST®ffi[|^ 
SrtlBJCVK tc^nTX^>yg£W£<&£/t£>, 

y h 7 a \zM^-r^>am\z^mmummm^n 

20 £ (0^i±To ) d©HffilCjfi^lK7*^figsnst, 
aBfcKttX U7h7a IC&^T, iBJg«3£(0e»;£[SjK: 

[0 0 2 6] ifefc, ±E»l<0*J(fiCD»»tC«*3e^y 

Ki©«ifp*R^-r*. If 2J^&^-1ft^-■ 

A2 a£ffi#rr£<h, tf fcf-A 2 atexr U 

^*3KJHiaE# 6 CDAltl 6 a KlAltfS. Aft® 6 CA 
30 »L/&«*3tt2ctt. AMI6aTI5rU ^-ODH&f^ 
2 dBlBKB 6 bfc*3tU *7t®6 biC^X*^ h 9 
**»j«Sn» A'J7 h7 a^5iSSE»3tl 0 *t#*tB 
"To XV ^ h7 a3^6**fflbfciE»»3ef OH, IS® 
8»80EII8 a^fceSTtii^oTAWb, iiojt 
iC«±:oTlS^/18 a^(OEfik*iW5**tBl||Bi»:$. 
[0 0 2 7] ±IB»1 C0HJfiCDJg|B(C«S5t^\y K 1 

Hi -TifiS^Tt l 0 * iHBttBi 7 \zm& b h 5 y 2 Jj&i x 
i'it35"r^*r^Yc^XU y h7 a Ici^TiKEoTV^© 
40 »OSupe r S I L^iV^ci^tJiSb 

T, ia»»3Kl 0Oh5y^*[^X 1 fC/h 

^^ii-^di^T^^. ifc, ifi*»3£ 1 0 © h 5 y 4? 

■iEi£*3tel 0 SrU— if t*-A 2 a ©ififij; V>i|B<a 
^ h 7 atftoTfeX'J yh7 a 5 COjfijgtlJttCD 
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Lft<T^#s ft'Sy K 1 • 6afkT^-£> £ £ % 

*5»SS»t*<, flMttOKVJjt^y KStBttTT**. 10 

[0 0 2 8] 0 4(a) , (b) tS. j&ftSI 7 ©^#J £^ 
"To «*17H B4d) C^TioiC, igsjiilftffii* 

dhffl»*v»ttiHfflopj«6iBttic:'bT'b«t^. 
0 4(b) fcSfJ:3C. a**3tffli9E» 6 ©Jftii 6 d O 

■TRWUfcJtaflEA*, * >J y h 7 a^SRSfll^lcit 20 

D,/, =k A/ (n • NAo) 
NAo : S I L5!©3tW«UtMji*6'sOA«- 

ft©KlP§S: 

[0 0 3 0] ±32^ 2 ©HM©^^^^ y H* 1 \z 

ifttf, % i o*K©»tttra*c jSg=»ft iocs' 

NAoliO. 8 £t£3|5©S I L^M^fc^-y Ffctfc^ 
Tffc!|£l$*£<:-e€\ Sl©*ftO)gI©Supe rS 30 

-if «fi6 3 0 nm) ttfil/- if (4 0 0 nm) £ 

m, 0. 1 3 jtm^^n. 7'J y h 7 ai^**Hit 
ffi»«3te 1 0 ©Jt«-r&to-65ttsPJ««&*ttJS 1 ©Sfcjfi© 

[0031] 06(a) «. *mw<Df&3<nmm<DMmiz 

&%>yt^y K©±g|H5£jSL, |a!0(b) «, ^©J|k®0 
Z.<Dyfr\y K 1 «. If b*-A 2 a £{i}#rr 
S^ffcl'— tf 2 £. ¥m&U— tf2frt><DU—>f b- 40 
y' =4px 

* : X«fflj£. P. 2 8 3). 

H©*SCT?tt» 3SW*3tffliSE<*c6©JBJf*fSit 

D,/, =kA/ (n • NA r) 
NA r : £&®6 e©£l ! fate©!8P#®<E;Sfc#! 
®©&£&g©p£p = 0. 1 2 5mmtL, @SM 
®©-LSS£ (x, y) = (2mm, 1mm) £T&£. 50 



) &ffl2 000-163794 
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«lftfc<&*fc*. S/NjWST-T*. — JE5feflt7 

nfcSB»©aflE«*±# u . ^ ©s»**E#»c»»** a $ 

&JMfSU<fcV>. fCT, 0 4(a) , (b) 

M5fi**iMJ4>U S/N*(6j±S-a-SZltA*Tf#?5. — 
7. 'J y h 7 a *aift-r*R«3t»4, Alt^2 c . 2 

d£fflDmmzrz£K), ytfcmm (mm) eAJtr*. 
cntJ:»3. 3fcfca«KA*a§3tt©w&s*5-r;i£a« 

s/N*gfc#-r*ct*«?rilBtft:*. 

[0029] 0 5H *5£m<D'm2<n$m<Dwmzmz> 

MO#:6SiJ£«tt (S I LS) (Cbfc *>©"?<£> 9. 

j£#6 OAM6 alCA#tbfeJK^7t2 c 3*®©^ 
'l^lC^-rs. Z. ©*§-&. iK3gft2 cteA&f®6 aK43 

Ate, *f#3k>X5©aiWf©NAt^fc5,-r, HWIC 

(4) ©.fcSKJSC*. 
... ( 4) 

A 2 a£¥fr£— A2 b Kl^rfSa U * — k>X 3 

=3U^-^l^>X3^e,©¥fTb*-A2 
U 6 b h 9 S»«T-6»Pi*3fcfl!«£ 

©*®(C®[#Jgfie$n/!:ifi5 0 nm©XU y h 7 a&ft 
"f-5j&7fcK7 i$*T4„ XUyh7a«, (^0(b) C 

Y t & -5 «k 5 $ tl5 . 

[0 0 3 2] SSJ*^M!«^ 6 «. M^H l7 U>h 
X 1 ?* fflffimi. 9 1) *->?>^0. ¥frb— A2bA! 
Alt-T^AIt® 6 a £:. AW® 6 a tCASt Lfe¥fTb*- 
A2 b^S#S-&SSIt®6 e t, 3K^*yh9 3^»* 
3n4MI6btStt4. s:tt®6e«. mteiS:* 
®©— «ftMV»TV»*. [slte^#;®©a?f® (6e) ©± 

tt^xttic sa:$ft$:yift^o, Mtifamz (p, 

0) £:-r-5i:, W® (6e) «. #©it (5) T*$tX 
S. ■ 

— (5) 

®6 eK«b5&fcft©MP|ifcNACI&£#fc<, ggf^ 
*^v^-g-efe. NAfiii;ifiMfssr)#5. 
t. £©»-&©#;*. tfy (6) ©j;^tc#x 

ens. 

- (6) 

d©±S*-»5.©JK^tt6 OSKl^en, ^©S*f 
®6e©NA«0. 9 8 tfcEO, t»£*©DVDtC*3^S 
NA=0. 6©1. 6fgR±lcA-^<7i£S 0 
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[0033] ±mm 3 <D^m<Dmm\zm^^ y k i \z 
«tnn NArit *istttaat«-*»*^,sfc», o. 

9S^R»T»**«, #fil^"1f («6 3 0 nm) 
<fc»fiW- !f (4 0 0 nm) SrfflV>fc»'g\ ^n^njfe 
FS&fcbTO. 19/im, 0. 12Mm£*pf&£ 

feCDT&O, ffi^3COHM^^ffii:R^i'«J5e$nT 
[0 0 3 5] 0 8(a) , (b) «U *fgBJlCD?jl 5 <D^M<D 

a, i^H(a) \z^£?\z, mmmytmi&fc 6 \z.$ i m 30 

(Solid I mm ersion Mirror)^ 

^-^l/>X3t, nU^— ^l/>X3^6CD^Pff tf— 
A2 b*M^{*JR»-r«^7-4t, ^ ^-4#>6> 
C0^Pfrt;-A2 bd*A*f-r^0£J»E«OA*r®6 a, A 

UvUt®6 a©SS|CJgfiEStlft:**Htt<Z)S*f®6 e 

mm»6<Dmytm6b(D^m\z^mm^ti, xvyh 

H(b) tc^-TJ:,3tc, SloillfiQ«IB£H«H;:, Jt^ k 
#y h 9\ZttJ&TZ&m\zkttfatfh7yt7jjmx\Z 
E32 ~T -5 ^ Y t & £ J: 5 $ nt V ^ . 

[0 0 3 6] ^(C, SS^Jfi^ffitcasjtA,^ F 1 
<©«Ff^*'RWr*. **flc^— tf 2^^>U-ift:-A2 
aStUftr-TSt, ecoU— 1ft: — A 2 atla'J^ — 


) #12000-163794 
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W*3fcffl«t#6(7)AI*®6 aKAirr^o AM® 6 a lc 
A#tb&¥frlf-A2 bH A»S 6 a TffittSfL * 
04t«3t2dtt, jfetIK7T*RI*U ^-Offilt^2e 

KftHK-l lTS»bT*3tS6 blci«tb, *t£® 
6 b(C3e^7R^V9**}gfig$n, XU V h 7 ai^jfiS 
*§3t 1 0 a*#*Hi-f . y h 7 ad^S»*tHb&iS» 
*3tl0li SB»a#8 0E»ffl|8 a*K!A»b, £<0 
3tJC<toTi2ftJi8 a^OlS»*ctUfSU*ajb**ffIffilC 

[0 0 3 7] JiSHSB 5 OSjUB<0»llKff S3tt^y H 1 fc 

«<MbTfc^;£#*{bbfcV>©T?, fikjEfbfcfc** 

&35/ flBtt«7tt, B4.(a) , (b) 
jfilCbTfc^V*. fc*3, iftXifi yh&mti, ±I2b7hJ: 
2 umS«JKTTT*D, S»*J:< 0. 1 um& 
T^'J7 hfC3t&Aft|-rsfc«)*ctt, TtA^^htX 
U y h ©ffi»&;bi*tt, 4>ft < i & 0 . 1m mtTF^SI 
iT^^§^$)^, »i, »2CDHJfico«88"C* 
bfc.fc5fc:S I L*ffiV>&a43tr«, *f^P>X^rfflVi 
T*#*frV>, -t<0«a»fc*S I LlCAIt-r^fc^, A 

^:b1*&**fttf&5fc^. — :S\ m 3 7ilf 5 OHJfi^ 
ft-C*bfcJt'\u/ HtC43^T, *}t©&«>^ftl^>X 

^iCiE^Att^it^CtiC^O, Wfifct: — Aia?B 

[0 0 3 8] 0 9(a) l'-CDHJfi^JgJBtC 
^^Tt^-fX^^M^r^b, IUB(b) tt, HH(a) (OA 
-AgFfS^TS^o ^3fcT>r^^Sf 10 011 
ttODy^A^^^S 12 0 ^C0®tCG e S b T e CO 
ffi^b#J|Bto>S&5ffifiJl 1 2 1 ifimi&Ztl. H^b^: 
V^-^tCJ:oT[HlteW3 0 ^^bTIelfe-r ; 57 I d^>f X 

^ 1 2 <t, t^^^x^ i 2©iHfijii-2 nzttLmzm. 

^r^I3 1 tC»»S-frSU— T^-^S 2 t, U^7^E: 

3 2»e,)tA7 K*3a*-r-&-y-^^>->3 >3 3 

[0 0 3 9] 'J-7^3 2H h?yJr>ifJi[kl3 
1 fC^oTia^snfc— *fcoHS«B3 2 a -*fcOH 
^SE3 2 aiSr^Kj-rSoJft^^a^ bt$|x.^ q 
£0OpJ»ja>r;i/-3 2 b^e>±f2ij-x^>v3 > 3 3 iCJ; 


( 12 ) 


2000-163794 
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[0 0 4 0] 0 1 0(1 %"r^^^ 1 2<DUm^^r. 
dCDft-r-f 7,^ 1 2(1 JtA-vnCfc^tMSns 
ifiS8»Jt 1 0 ©*/h{bC*WS UTS5Ce*flEfb*H-3fc 

Si 2 a^jScStl-S. ' ZWJtT-f X? 1 2(1 T 1 ?^ • 
^s/^Sl 2 OCO^^-^I 2 a^fi££tl7t«©® 
(C, A l££fjKJi (10 0 nmJ?) 121a, S i O, 
11 (1 0 0 nmjf) 12 1b, Ge SbTefg^JI (1 
5 nml) 12 1c, Si N/g (5 0 nmjf) 12 Id 10 

zmmisTtzmm 1 2 1 *jgj58i,;fcfc©Tr**. 

yvZWv^tQ. 1 2 um, if;i-y'mi 2 a<Dm 
SUftO. 0 6 /imil/THS. V— ^g(S0. 05m 
m, lEg^te 1 lOGbi ts/inch' 
1 2 cmf-fWTIil 8 0 GB©t2^glC*a^b, 
f*ODVD©4 0fStil!E«afflEfl;Tr*-6. ft*5, 3ft 

■m#* fi*fc£©ftR«lfc«fcDIHl£iliv h£J£j&bTfS 20 

[0041] 011 (1 f 6 ©flifi©JgS8l;:«-57fc7V 
X^gf 100 ©7t^-y H 1 £55 U |5IH<(a) «•£■©« 
WfSB. HHCb) tt*«5«»rSHT*5. )tMh*l 
H ftx-rXiM 2_k£»Jb-r*»-kX7-f^3 6£*T 
b, C©S±X7-f^3 6±C, 093.(1 AlGaln 
P*5S5, SS6 3 0 nmOl/- Iff— A 2 a£Hm 

Sfflj*£ft&^--tft?-A2 a£W?t*-A2 bC£J£ 30 

ft^6nfc»»5^«E*&ft:**;^3 7 At, 
P— If 2 :fc<fctfn U * k>X 3 S*;^ 3 7 A_h(C 
H*-r«*»5KtE^6Si**;U^3 7Bi. *MHfcP 
— 3" 2 ftJE**^ 4 1 &^*UT3a*-r**:;i'^3 7 C 
t, +f 2frS©¥frfc*-A2 biTt^X^ 

1 2*50S»Jtti:*»lirr*fli3ttf-AX^Uy^l 
3i, ^^-frl/— tf 2 5 ©W £— A 2 b ©iEiggfilTt 
*PJflEfcfc-r*l/4i&flHR3 8£, Wrfcf-A2b£ 
fiiS^fSlCStfrsS 7-4 <h, 57-4TKJfl/&¥ 40 
fTb'-A2 b*JR^$-a-**t<»^>X5fiJ;^±«aw 
WtmmWQ' £> 7f:;P^3 7 Ad&BfcKt'E.ft. Jtx 
-fT.^ 1 2j5*5©Rjt7fc*tf— A7,:/y 7^1 3 

9(1 +rX^>->3 > 3 3 ©SfcSSl-B^SftTUS. 
[0 0 4 2] ±S5MBJ*7tffl«#:6 ' (1 ^JxH JB*f 
^n=l. 9 l$ft§l7 l J>h*7X^e»aO, I 
SI mm, S5 £ *<J 1 . ' 3mm«:fU ia 1 (C^f Sil*: 
7t>l«#:6 Super S I L^igT&S 50 


**, #±*7-f.^3 6 *Jt«BS^«^fiffiflE«= 6 * tmt 
«b^JBtf*£*T*a9§tt#3 6*>S«j£U 7?±7, 
^3 6 ©Aft® 3 6 aiC7t7,#-v H9»f£§tl 

5. ms, ±fflmmmytmm& 6 ■■ ts±x7-r^3 6 
6©^S3 6afc(i a i \z.mLft<D tmm~> 

yb7a(l |^a<b) (C^-T=t-5(C, ■S^^h^y 

? ^[S] x ic a^T *r6] y <h & s «t ^ ir $ . 

[0 0 4 3] #±X7-fy 3 6 H H 1 1 (b) (Ca^cfe 

5 (c, mytm 3 6 a c^snsTtx^y h 9 ©»a«s 

^©SBrfriCftffi^US^tCjgS 6 b4MlTH 
5. £©«3 6 b(C£5Aff£+r7.^>>'3>3 3©« 
i3.fj t^m\ZJ:^X^±Xy^ y 3 6 iTtxfT,^ 1 

J&STCH f?±fi(3*«j0. 0 6#mlr*5. fc:fc, T® 
3 6cA«jSSiStfi;5. Sfc, S±X7yy3 6C#i 
»(10. l/tm«Tii»T*S<, ft«*J«3tigta:' 

u^T@St§i^lC, $fcy§#*7£ffi6b 
t^-5t5S56 f ©Si:JB£#Jt;*5-f ^3 6CTI3 6 c 

¥®±»c£>3 «t -5 (c-T £ t K.J: 0 ,' #±7, 
^3 6 0#±aSn >hn-;i/-r*di:T?ia«0^aBi: 
ft^JZ? 1 2 t©(RIIH"b«f*K:-ilSETr*, *fc£i*6 

[0 0 4 4] 7t^7 FWWR3 4(1 e«lt»iC, 

»a, ¥ag#p~ tf2©Hi*>t*asii-a-rfc. s«ltm 

l^b, f2S@ 12 1 TC9±l2©SJft^©SV>£:R&7£© 
[0 0 4 5] i^MIS 3 5 tt, 7fc&£ii2§ 1 5 b 

*/ w At. 7 t o -/it, y j )V9 \z i o T35Mjg 

P. 9 5) \Z£-oT$iS&'rZ>£o\Zfc-oT 
d©-9->y;i/-tJ— tJ<7j^;«, ^v-^ (Wo b 
bled Track) £^^M(C H5y i7±t'»H 

+>yn^m^i:«9f^fij6*)(^gisnTv^©T, m 

1 ocD7t^£ti§§£m>-5;i£IC7£&eD-c\ SI^7fclCJ:^> 


23 

4m»u—^co^m^m^xm^n^no s coop 

[0 0 4 6] H12H m^*^ 4 1 JE*^ 

4 lit — ittBWBMB^ 10,41 0 tttilKSnfc* 

toiii4 i it, mfflgi4 i iraK:jgjssn&*ji 

P ZT*1K (J¥££)2 0 Mm) 4 1 2 i £cd 

jznmj- 4 i a, ±8E*;u^3 7 cfcK*r^/&£nT£ 

>^tfi3 i) K^srrs- 
[0047] &\z* ±&m6<D$m<Dmi&\zm2>yt'r<{ 

X^S® 1 0 OOKjfPSIftWr^. 1 2 rau 

±X7<^3 6tt, 7t^>f l 2^[H3StCJ:oT^* 

T)tf>fX^ 1 2±^^±^fr-T^o HWft*3 

5 lC«fcS(K»tCctoT¥»*^— if 2^SU— tf ti-A 
2 atffflltsnfcfc/ ¥»#l^-if 2^6C0U-if fc:- 20 
A 2 a tt v nU^-^l<>X3tCi:i9¥ff t:-A2 b 

»»3n&a v ffl3ttf-Ax^uy^ 1 343j:u;i/4 

¥ff H»A2 bit 1/4MS3 8 - 
Snffl3t^to§, Rfi«K<Z>¥fT if- A 2 btt, 

6 aiCjfUtT^ #±7*9^ & 3 6CD^H3 6 a tc£S[ 
/hO^#^ h 9«Sn§. C^TtTs*^ h 9TCQ 30 
X'J *y h 7 a*^S3t^*^ h 9 0>#<B— «**5fijg»)K 1 
0 <h LT^±X 7-f^3 6 COT® 3 6c ©nfflJICWnffl 
U COiSSajttl 0*«3fc^^d7 l 2 0ESH1 2 1 

^ 1 2TK«*b&KftttttWU A»3t©»»*2Jlcft:f 

5- 4 *U l/4&§«3 8T?A*T3fc (2 a) 

(IKttbf-A^yu^^ 1 3T9 o**r^K:Ki*sn, 7t 

*ffl«l SKAIfr*. «#ffla*3 5 tt, 40 
SfcAltL/Wt^-f 1 2A^SOSIt31fit*tJ^Th 

[0 0 4 8] ±fB^6^||JSC0^SllC^^7t^^Xi7^ 

.* i o o.tcfcn«, ±«a^*3ttffljaE*6' oam® 

6' a-C©a>:JBSfA**6 OffiifcEU NAteO. 8 6 

»'h<Z>3fc;*#y h 10W#Sn, 2 0%£rg5 0 

nmWJ ^ h 7 a*»LT5fiffi»3fc 1 0 t LT^f^ 50 
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7s {7 i 2mzmm 1 2 1 tcAif?^ jsn&js (110 

G b i ts/inch ! ) ©SiSi^SOJfciHfi/jef?^ 

4mm, S$8mm, fiSteO. 6gigit&o&. 

'J— T^— ^3 3<£>pJ»n-f ;U3 3 BtifX 
^»3>3 4£^#>TpJ»jSG<£>fifi£2. OgJETFfc: 
T#fco £0>iB*, 'J-7 ; t-^3 2©^Tf^5 0k 
Hz«±, frj«6 0 6U**#5ft&. ffio.T, 6 0 0 r 

siu— Ktt6 0Mb p sa*»&*i5. uij- 

ITU #»M<0fc©«i&5&<\ MAft lmmflco 
P I N7t h^t- FSfflV^ct^TtS. Tfct&ffi 
§§1 5£bT#fflffiT*5i&»#fcV>&«^ *££B^£;*: 

litt, 5mg£lTifi^fc», ®W«5t^«E*6S5: 
J$^«<^*fiSJft»*3 0 0 kH'2'£JlJtt"C#, «S 
ST4 1 0, 4 1 0ffl^O^3Jn*JE5 VT0. 5/zmfiA 
±©*ffia*f#£ns. £7c> CKOJE**^ 4 1 tU— T 
^E-^3 2 tCJ:§2ft*!HB(CJ:t)\ ■ 8 0 dB<OfiJf#T3 

o o k h z oti^ftsn, m&^m ( 3 6 0 0 r p 

m) TtCi5ViT5 nm©»ffiT , h5^*>^*ff'3^fc 

Elif 4 1 ^fflV^I/^©3tT^Xi7gll 0 OCO 
6fS, -Tttto-S, 3 6 0Mbpsl:±^^t«f 

^-&l'«> $eiC8^<h^:^, 5 0 0Mbpsjfi<OS 
hWlbtl^o ^fc, 1 2 cmC0^^Xi7(C^^ 
TlOmsOTW^y-^M^Mn, einfci 
0. 3 6 0 0 r pm0S^7^tXPt^2 Oms K 

[0049] 7^43, b^v^r>^mmm<Dm^m^(D^ 

/SKMU ±IE*«©»jB-Xftt, if >y;Uif-3R^t^ 

-efT^nTv^cfc^tc3X7p^ 

^yj^^l 3cop B T|-[pj^T^#Alx, .^o, ^-co± 


( 14 ) 


2000-16 3 7 94 


25 


26 


<h**T?-££. Site* 7?±X^-Y ^3 6 COT® 3 6 a co^t 

ife, 1/— tPiHi:bT**JScojgffiTtt, 

-tTEMOO) ©«^:tB^tt, 2mWlgtS 


:K 20 


[0 0 5 0] S13H *5£®<Dm 7 <0iS«<O»«K:# 

3 *flS^bfcfe©T»-5, Tt^y H 1 30 

3 3 a\zmm^im\z^n^nr^^y^s >3 3K«t 
otiHi6i'jz7^4 3c»i«anTv^. <r<^j: 

7?^^o &fc. zn\z£r). yt?"4 i 2&wim (3 

6 0 0 r pm) KHteTSil <h**T^ ¥^3 6 0 Mb 

[0051] a i 4 (a) a, *%m<Dm s <Dmm<Dmm 

\zmz>yt^4 X^gl^L, I^B(b) F 1 40 

©^SSUSrSf. ^O^-fX^fil 0 0H HI. 3 

frU— tf2, 3U^-^l/>X3, 3 7 

B f 3 7 C, JE** : f4 1 A^^SU-lf fcf— 
ficttftr-AX^Uy^ 1 3, 

2 0 0 rtKKB.U K 1 ti^ry h 2 0 0 <t 

^77-fA2 o iTT^Wic^bfcfe^-es>^o • 

[ 0 0 5 2] JtAyKltt, {f^y-r-i h~T?-&m\ZM 


super si Lm&<Dmmmytmm# 6 spesarr 

-SirifctC. JSH2 0 2ttH 1 1 fC^-fX^-f ^3 6 cr> 
J8®£ra«ICj«ig;*ft, ^fcx-fX^ 1 2±$r^±^frf 

[0 0 5 3] ±IS»8©HMco»lft^«-63t^^^S 

f ioo fcctn«, n-2 o i^s*5fc® 6 b 

1 tf If- A»£JR43 «ktf^a**#!BL3fc© 

JtA^KlWXIi KS1. 5mm, fiS/i|g 
2mm«i:S;D, fiStt#5 1 Omg <fc&o&. CLC0J:-5& 

^>y 3 >3 3Kt!x\/*T (HiS*r) 
Jtn\Z&r)^^y#3 ZffflB&£T#!t'\y 
bT^i:<, Sfc, bfxVW (HiS-arr) iCJ:D^^ 

[00 54] Bi5n ^mm&m9<DmM<DMmjzm 
zytrj xp&w&^T* zoytT* xtr&w i o o 
h 6 \z*?smmftmm» 6 ^ v^&*^ y k i 

icibss 121, 121 ^n-enife^stifc s fecDjt 

-T^^rX^ l 2t, &7fc^>rX^ l 2cofB^g 1 2 l±* 

??±^fr-r§ i oflojt^y k 1 mmm4 4\zj:^ 
xyt^y f i %®m^m\z^&-tz> j *7^>z/ s >3 3 

4 5 t*W"TS. BEfifcJB 1 2 1 tlTH ffi^f^co^ 

5 tt, ^»a>3 3**ife-&3n&pH(iJt4 5 a 

H-^4'5bl:ioTllSSft, pJitjit4 5a^ffi 
KJ'T^^SSS'4 5 c, 4 5'cti^ft§. ZL<Djts\y H 

Ee»*H*#r«awm3KMttE#6 tA IGaInN 

tf (6 3 0 nm) &&mi,T&r), JtXtfy h 
ffitO. 2umT^§, r^?Ml2cm, 
2 fcf ^^-tv— ^fitt-fti-eno. . 1 2 um, 0. 0 5 
wmT*^ ■ JtSC0*Stt 1 7 5 GB, SITH3 5 0 

[0 0 5 5] 016(a) , (b) «U £ 9 ©HJSCO^ 
ttlC«S*»#U— -tf 4 6 
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4 6 2, 4 3 5^^g'(tlf4 6 3 nMUfcfeCDT 
&<5. ©tell 4 6 3<0S£S«3MBG>£«4 6 4 a £5fcS 
954 6 4 b(Digtt-5-n-Pn3 Mm, 5/imT*0, 1^ 
«-t-n^en3 0 0 Mm, 5 0 wmT*^, ±SBm£p4 6 
1 tt, ±35*^ 4 6 1 a t , *t ^^iS^mS 4 6' 

lb, 4 6 1 bi4^S5. fSttJB4 6 3<Df£g£Etefg 
»#E*WB4 6 4 a f 4 6 4 b IC J; D«*3*U 5fcSB«« 
1461b, 4 6 1 b£#S!lLT, *5Vite3£5K:«8S 

£<Z>**l6tt 1 jam, *«M»»tt3 OMHz STliJffi" 
fcT-A^aEtU-7^-^4 5 KJ; 

U > i^ffiJr J: Off ofc, r U—if 
(10MHz) 1:0. 0 3 um&J5£&-r&Z.t\Z£ 

^»3tt^ttE#6C[)NAtfct£b«bT»0. OUm^ 

[0 0 5 6 ] ±E3B9 0lBSO»lBlc«-53tt^^^S 
«1 0 OlCfcttHT, S*©*^ 1 2K*«*E* 
T^£<2T, 3. 5TB<D±&MLlt&Pim\ZfcZ>* & 
43, 3tA^KHl H7, HI 3 fcSTfcOSM^T'b 
J:V^ e JltUCct'K 7t^\>y K 1 ©iftS*3mETFU:"C 

[0057] Hi7it *^i<^i 1 0 <D$m<Dwm\z 
■ 10011 a:SB»ia«fc*ft 8fl) 01/ 

-A2a*U»t«*»*I/-1f2 ( !:, !f2 
^5CDU~ Iffcf— A2 a£fi>rJ£GDAi>flf— A2 b' ICS 
Jgt^3U^-^l/>X3i, A#*tf-A2b' SrBf^ 

^rp»cs*rsits5 5-4 57-4tMUcA 

X5 KJ; OiRmsn^ J R^3t2 c ' AtAftU *3t®6 
bfc**<Z>**#y h 9 *»*t5B 1 <hra«CD»l)§lll 

t, n8«oy?X?^^fil 2 OCO— ^ODMICGe S 
bTe<^ffl^fc«»d^7iSIHSJll 2 ltfigjfign, 

Jtt^-f^^ 1 2trSJ*L*:3ttSAittr-A2 b' t»» 

■rsffl^tr-A^yu ^ 1 3 t + -AX7°u^^i 
3r»«anfci^-iftf-A2 e%mytu>xi 4*it 
itA^f^ 8 »aojtttta« 1 5 1 &*-r*. 

[0 0 5 8 ] H18H CCDSl 0-CDmfi^>Jgffi(C«-g> 
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j Stti2 0a, Pllf2 0b, n 

S1S2 0 c £3rT£o plti2 0 bflDRBIHdi *fl»J 
5 jLtmtzfSCltJCct 0\ -iffcf—A2 a OTBI 
l»* 1 5 jtzmtCLTVi-S. 
[0 0 5 9] Hi 9te, mytm7$:^-r o m%M7ti, 
l/-iffc-A2 a(D»K#;SLT8o<Z>AU y h 7 a* 

^-r^>» 3u^—^i>>X3conaho- i6, mmM 

3tffl«#:6TCONAttO. 8, I/— iffcf— A2 aGDfSllH 
d, (il5ymTS)§OT, &3fcB6 bTCMKAtfy h 
9©W|H, Tfct>*>, *»J v V 7 aoraBBd 2tt3 

u 7 h 7 a ^-t-n^nBa-rs h 5 y 2 coHilcffigf 

Z>£o\Z, Jfr-iTsZ 1 2<Dh7yi7\Zttl>TiD-ffr\Z 
M\fT$>Z> 0 -?fct)-*>. -^n^ncDPSX 'J y b 7 a (3D 

h 5 ^ ^ K*rr *Sit*iajcDrdijH« h 5 * ^ e y ? 

(dCO*!^ 0. 12 Mm) vlzmisKfc&JiOlZffiFl 
SilT^S. 7U7K7a<Z)7Ktt^7bth77 
^ .(HK) <©«€"Att2 3 5 U 5S?7>T*?K C<Z)i® 

< -ZteWt$m<D 7 * h U 7 ^ 5 7 ^ \z i * HBETfff 5 0 
[0060] ^(c, Jiiasi o^itJfio^iBtcffi-sjt^ " 
^^gfi q ooimft&wtm-? §0 **#u-if2A^ 

5*»Ol^-1fhr— A2 a**Hii*Sn*i:, ^m»u— 
If 2*^Ott»©V— If tf-A2 atS, 3U^-^Ix> 
X3«c«kDBlffficDAittf-A2-b* icS^^nfc^ « 

Tteh'-A^yy 1 3*iD, 5^-4-esitb, m 
m6 a^mffrvxmyt^n, Mytm6b\zMy£-rz>. m 

OTtA^^ h 9T©«*OXU 7h7 a^e.*»©ia» 

1 oifiytT**!? 1 a^sfiji 1 2 1 i:£»lt 

3ttC»*«ir^a3Kf5fe«tfftoti«, fcT*7si? l 2 7?R 
»L/fc£»3ttt, A»3tt©«ttS2Stcfcif 0, 
ffl^6CDAI>f®6 aTSSfbT^7-4"CSIt$n, 
fi^t-AXyy^^l 3TA»h-A2 b l t^JBS 
nfc«, 98tV>X\ 4(CcfcD 8»«(03feitttil«l 5tC 

[0 0 6 i]k±ib»i 0 <DnMv>mm\zmz>%^j 

gilOOCinU 8fCDX'J7h7aA^O8IC0 
3fiit^aE»|pJIIB3Q:iES!»3ttl 0IC±0, ffi*fC8*Of2 

7h7 aCDTU-f <OS$tt2 0 wmg^D, 
Oh7^^W0tt0. 0 0 7 /zmt h^^^iBo 1 
/ 1 OJWT-e^^cOTT, ^n(CJ;5 h5^^mttJS« 
-e#^>o XU7h7aO»»flfe8Il:5l-5 

J:V^ 0 Sfc, U 7 h ^ 1 o co h - A X * 7 h T 
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[0062] B2on *s8^co^ i i <Dmffiv>mm\z 

y H 1 a, -jSBfcJR 7 ^S<^>*B 1 <Dyt^\y K 1 <h^7£ 

it? i 2tt, «i 2 h, mmm 12 

Ji 1 2 j , S*f« 1 2 k £{tx_T^3„ *Hlco^i© 
«£\ &mWk 12h, fE#Jl 1 2 i , ^F*H 1 2 j 43 £ 20 
tfSltH 1 2 kco£/PS«»i 0 0 niru SI112h 

[0063] ^ctc, ±tH«i i onmommzmzyt^ 

y Fl©BMfs£K9rt*. »*l^>X^50JRSBt2 c 
a, S^7tffl«*6O^®«c0AltM6.a-eH5fb, 
^■tDfl9f^ 2 d a*Kteffi 6 b ir^T^o SIt^® 6 b lz 
ytXtfyh9&M&2ftZ> 9 SBtiR7©AU y h 7 

1 2 KlAttL-* Ai? 1 2 ©filtJB 1 2 kt^lft 

. SltS 1 2 kTfiltbfcS*t3fc2 kit «7tJK7co 30 
X U y h 7 a £»jfi-r£75: W*7?& < , iKTtBI 7 CD*MB!t> 
ffl® U T®Pi ffl ftfr 6 * «t *tW ls>X*frlsTK 

[0 0 6 4] AU^ h7 a*6©iE»*3t l 0 <D3B«# 

1 <h UTifi^-C^^ 0 :Wi«fe|£ 

®3tHCO»^5*ffi-6S:**S, S*fJR 1 2 k 
««#6C0^fp]fCS*r3n5 o 7»Jyh7a^iS50 
nm, jS3tJR7^gS0. 2 umtVfcm^Z, M^t 40 

m 7 cD^jaa$^7t &m v xnz> z.t\z£o: mi m<D& 

a^*^f!&#6<E>Al*E6 a"CJB»fbTrtfiBfcA 
fflEflc (15 0 nm) (cft^T+^^V^ca^ ^ 


[0 0 6 5].H21(t StW:jffRD»l x l 0" 

««r^-r. 02 lKJSVrr, SHax:x^i£ 

o. i, aaaio^ssL, «»A«3t«km»oa 

©fcatttt/^-WU -3 0dBmlgT$)^OT, ??£ 
3£S£10 9 f y h/«m±fcT* 
5c—, hn-^X, 9 6^5^§, p. 9,2) . 

[ 0 0 6 6] 022a, *fgej?CD?g 1 2 omrnvrnmiz 

m&yt^j x&&m<Dyt^y k**u i^a(a) a*© 
pi a, Hstc^-r^'Ny k i*H9tz*-r3tt^A^ 

S«l 0 0-{cBfl!L;fcfc<z>T*5. 3tX F 1 a, 7^ 
>f Ai7 l 2 ±^±t^?±7 7<y3 6 ^fL, dCD 
ff±X7i'^3 6±t:, M^a, AlGalnP*5il 
0, 3 0 nmOl/-1f b-A2 a^ffilTf^S® 

f^S©****^--* 2 ^WflcU— tf2^6ffl»S* 

^-^i->x*3 1,' #±75< ^3 6±icaomt&n 

*3J:lXnU^-^l/>X3 «r*;U^3 7 A±tcH^f^ 

Etif4 1 S^lt^t§*;^3 7 Ct, 
I/-tf 2d^©5pfr tf-A2 b hytT^Ts*? 1 2&*><D 

1/4SM3 8 ¥frt:»A2 b^StS^F^IC 
Slt-r^^^-4^:, ^^-4TSItLfc¥ff 
b^iKm^it^^St^t-igBSH^Ttffl^e" 
±«®H*#;S«# 6 " CDSW® 6 e fc«*»j«Stlfc 
Sit® lit, M3 7 AlzmVtfftztl. Jtv'jXZ 
1 27i^C0Slt7 I e^t:-AA7 P U^^ 1 3*^.LTAA 
t*S3t«feffiSl 5 t*«-/?iB«bTV^. Sfe, ^rflca 

H^r- A 3 9 rttCJR^n, >\y H^r- A 3 9 a, 

-f^3 6 0TB3 6al:li 0 8 L/tco t 
AU^ h7 a**r«aB1filR7d*««»*SnTV^. 

[0 0 6 7] 2<OHlfi<0»l6fc««3t5 ? -f A^ 

811 0 0fCJ:na, ^±X7^^3 6COTH3 6 aiC 

AU ^ h 7 aiCAoTjRoTV^COT, ^ 1 OHJgCD^ 
^OJt^^A^ggl 0 0 tra«H^Sii5iSPffiC03telH«/ 
3tS***oIffifcas 1 1 fete, .yfr\y K 1 0*3^0 
/hSHta*Bft5 0 fi:*3r. Z<Dyt^\y K 1 SH 1 3 , 01 
4 / HI 5 / Hi 7l^t)tT^X^ggl 0 0 (cSffi 
UTfcJcV*. .«c*3, afc^co^ty Ha, l^— If^ffi 
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«. 3fcxV**©±T«r*i3»j«©»#. fflftSSflsKJ: 
*tt-f*fcfc'©fc», ifll&<B<!:HJ£«££©J:3&*ll« 

-r-^to-a-*©**. E»fc»&tf«»*. i/t^T.'^a 
±r*^t*«Biiffit**. xV (cis® io 

■T-S^SICRI^-r. i>£J© OA M (Optically Assisted 
Magnetic) lefe^CD £-5 ica^.fEUI^^fiJ^-r'S^ 

©**©»IBK:*v>Ttt, M>>X, 

«©##»*-c*ij*b-cv>*a*, «»©#*»*««* 

±34 ©HJ6©^-m;* u 'yhtr-f x <omm h?y 

<fcV>. £©t§-g\ x-f ^^OlEflWWtKi-aTttffiflkt; 

T, S:*fJK©**^b?td«. 3?M-rj5£^Lfcfe©£J8V> 30 
TJ:H. fc/EU 8§B*ftffl«IW*i©«*tt*#** 

T»ijlBfcat©**jSLfca*, X U y hfr 6ifi***nin 

a}-fr«<fcH©T£>oT, giJj&->- hTJgfi&bfcfl, ft;^ 

LTfc&V>„ fc«?U JKJS£S<T? if X'J-yh© 
[0 0 6 8] 

d©^. ftxVX#©it5fE^mifr&*nJfigl::ft:-5 
HaiC7 'J y h6ffil$*T, id 

oj'ffitc U&tz®, yf\ v. F 33 «fc tflx-f 
tl-5. 50 


[0 1 ] #fgsj?©m 1 ©mS©Jg^lC^-g>7 , e-N-y F©± 

K2] (a) ttjg 1 ©IHfi©»IBK«*Mf!l*«JfrflW*: 

^.tz/iSgjtJKs^TH, -(b) «^©j£M0-e&-s>. 

[0 3] (a) ~(a) «JB 1 ©H«©«?«C«S3(B1flKo 
[0 4] (a) , (b) (2$ 1 ©&%©&£ £#£Xftflt© 

[05] &&m<D$&2<D$m<Dmt&\Z&&X'\y F©£ 

SS$£^-r0-e&3. 
[0 6] (a) «*R9i©*3©*;tt©»»C#*ft'\y 
K©±MSB^^-T0, (b) «-?-©j£®0.Tf*^). 
[07] *»?8©JM©*«©JBtBK:«*#'\y F©± 

[0 8] (a) «*»«©* 5 ©|6afi©»«K:fl5*3t'Sy 

^©^SgB^tm (b) \tt<Dj&ytm&7r:-tm-z$> 

[0'9] (a) \tt§£m<DB6<D£:m<DMmz&Z>jt-Tj 
X^SS^tm (b) te(a)©A-A8f?®0T&3. 
[010] m6©*Jfi©Jgfiilc:^S3tx^X^©^«&. 

[011] (a) «^6©*3S©JgtilC#^>^-\-y F©>*8£ 
^®0, (b) ttflWrffiHT?**. 

[012] f£6<D$m<DM&\z&z>fenm : ?<Dmffim~z 

[013] 7 OHicOfllCf 5)tf Xi' 

SM©^0t?$>-5. 

[014] (a) (J*^i©f 8 0HlC^lCi5jtf 
^X^gS©&Stl3, (b) teft^-y K©Wr®HT?*«. 

[015] *5S9i©»9©*K©»*Cff*3fcrVx* 
^S.©8>f®0-Cfab-5„ 

[016] (a) , (b) tt^9©*Jfi©JgSec^S^^ 

[017] *»9i©mYo ©*lfi©»»;:«*3KxV * 
[018] 110 ©^ffi©^(C^«>*^l^-1f 

■T0-ra5-s. 

[019] SB 1 0 ©Slllfi©»«C«*J(Bt|)tS*-rH-C 

36-5. 

[02 0] #fg93©HU i©2fcK©»IB»;:«-&ftxV;* 

^^S©3fc^\-y h*©£^gB£^-r0T&5. 

[021] tta^^-ts^aflEtcMWiis-rHTr 

[02 2] (a) tt*$ra©*7©^©JBtRfc«6*3tex" 
^X^ggW^-y K©«£#r®0, (b) ««»r®0-e* 
-5. 

[02 3] (a) «t£3fc©}fcxV X^glS^tl, (b) 

«-e©w*«r©»fp**-rHTr**. 

[0 2 4] ^©^©^x-i-x^&e©^^ KSr^-T 
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[02 5] H2 4lC*^JBSf*niNA©l 
[02 6] 'tt^jfc^y K*jS-THT*-5. 

2 ^fl^-lf 
2 a lx— if tf-A 
2 b WTfcf-A 

2c, 2c' 
2d 

2 e RJ*3K 

6 ' a Alt® 
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4 
5 
6 
6 

6 a, 
6 b 
6 c 
6 e 

6 d 
7 

7 a XV y h 
. 8 IBfijgfr 

8 a mmm 

9 

12 yt^^xz 

1 2 a 

12b ^>Kflj 
1 2 h 
1 2 i 
1 2 J 
1 2 k 
1 3 


fBfiiJI 

Sft/I 


14 **U>X 

2 0a feftm 
2 0b pSfi 

2 0c nill 

3 o m&m 

3 i h?y*>ifj$\% 

3 2 . 
3 2a ®^g[5 
3 2b -^IWl^L^ )l 
3 3 t^X^>> 3 > 
3 3a 


34 Fmwtm 

mZsr.T 3 5 

3 6 to^^ 
3 6a Ht£® 
36b i 
3 6c TM 
3 7 A, 3 7B, 3 7C 
3 8 l/4ifcRfi 

4 5 IfilfilUzj^ 
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3 9 
10 4 1 

4 2 
4 3, 
4.4 
4 5a 
4,5 b 
4 5c 

4 6 ^Mfci — -tf 
7 0 ;7*. Mx>?A 

70 a 7*hIx^hK©^i j!yhfcJfjSr4W ^ 

70b 7*hU5?xhmox3momm\zttjsiT2>& 

7 1 Til 

i o o ytrjTsZvm 

120 

i 2 i e»« 

121a a i fcrnrnm 

12 1b SiO, I 

12 5 c GeSbTeI2®i 

1 2 1 d Si N/g 
30 2 0 0 mfe3.-y h 

201 Jty 7 ^n 

2 0 2 
4 10 
4 1 1 
4 12 
4 6 0 
4 6 1 
4 6 1a 


40 


4 6 f b 

4 6 2 Tffimm 

4 6.3 Sffip 

4 64a %fi3&ftH0£ffi 

4 e 4-b 5tm»im<Dftmm 

d, i^— 4f fcf-AcoraH 


d, 

p 
X 
Y 
(9 
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[02 2] [H2 3] 



(51) Int. CI. 7 

Gl I B 7/22 


F I 

G 1 1 B 7/22 
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&M2 0 0*0 - 1 6 3 7 9 4 


F^-A(##) 2H087 KM 3 LA01 LA21 LA25 PA01 
PA03 PA17 PAIS PB01 PB02 
PB04 QA01 QA02 QA05 QA07 
QA18 QA21 QA25 QA34 QA42 
QA45 RA31 RA46 TAOl TA03 
' TA06 UA02 
5DU9 AA22 AA38 BA01 CA06 EB04 
FA05 FA08 FA17 FA21 JA36 
JA44 JA48 JA57 JA59 JB03 
LB06 MA06 


